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(57) Abstract 

A process for producing a recombinant RNA-dependent RNA polymerase which comprises transforming host cells by an expression 
vector containing a DNA originating in an RNA-dependent RNA polymerase of a human hepatitis C virus and encoding a soluble 
polypeptide having a polymerase activity and another DNA encoding a second polypeptide other than the above-mentioned one, culturing 
the resultant transformant, and taking up from the medium a fused protein having the polymerase activity, optionally followed by the 
separation and recovery of the polypeptide having the polymerase activity from the fused protein; and the recombinant RNA-dependent 
RNA polymerase thus obtained. 
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10 HCVJi5iSii§a^^^^^^^^ 3i5 » Tv ^ c ^^ , '^ S ^^ **** 

S*l/CV**. HCV*W' HCVSilg^© 

*. BPfe, HCVttRNAWA'^M^ RNAi9RNAl^lWSl« 
Gft&tttt) &&mm-i®^te&£^\ RdRPWSHCVO 

RdRP©»«U SbfcttB»*K*r»«-S 
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flfljfctf* De Francesco bfi, S4l*IBia"CilBifc^SN S 5 B Sr#, ^b^Wl-R 

5 ifcJijiajbl/CWiV^ (De Francesco, R. , etal.. Methods Enzyraol. 275:58- 

67, 1996) „ #<©flBI8#^»**^ RdRP^*r^rrS*B!fc>fcSI 

^ iri J "C?^'fcd»ofe. (Tan, B.E. , etal., Biochem. Biophys. Res. 

10 Comraun. 1997) „ 

15 * (NS5BO £i&<Dtf»^7Fb<D1&&9i''*rkL-C&3zm*.l£*to 

m J-*^*** t, Rd R P jSH4«:*rr STOtt©*ajfe*.SN S5Bt^ 
£**rl2.fflU *»W4r^t-5K:Sofc 0 BPfc, NS5BI1 T 

-flttt^SttN S 5 B t RiR PStt&i^t-oo, *T*§te# 

»»-BTIB fco (s*Sfc0*J 2 , 810 #J&) 0 

*35'9jtt, t hcS*m^^*©RNA##i4RNA#y 

&<d, tfv ^9— tfffitt^*ri-5#y^f:K«r=»*-Ki-aDNAfc. ft#y>* 

T. GSTtv^) Srrx-Ki-SDNAtSr^triSS*^^— -CI&^Wlia^K 
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HCV^AWSV^t fCSff«^^ONS 5 BSRd RPfitt«:«t 
TRdRPJ fcftSWMBfctf^a. tLt, NS5B*fe»Wl5. C*» 

,) NSSBt^t. fNSSBjXt; FNSSBtJ *6«*JI* 

N S 5 BiW S 5 B t * ^ *=« ~ KtSDNA^t^ fc t, fc*o 
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m i itHc v©# » * ttam*x***>** s 5 b * ©waft***-*"* 

NS5B^^©«*tt^7^ ( K yte>d Doolittle)^foS 0 SOSU 

/iG S T -N S 5 Bi^^ ©?S» Wil^t«^itfc5„ 0* 

©T*yS»*tt. HCV#J^^IW#J:OT^W*K#*t5. N 

S5BliNS5B^7^MU NS_6BtHU 2989 -3010© 2 1 T 5/ 
**X***T*!K NS6Bt-ml* GDD^*VDD^ 

T^V, NS 5Bt-»2jlWS5Bt- 0 3tt, ««ffl»)^^-«> 
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wwsa^^ B -- :sl/W,, (EcoR ^ Sacl> KpnK XmaK 

Sail, BamH I ) KLT*59* ^±*fcG S T& = - PTSDNAB1 

5 El3l^7^5KpGENKSO^^'e*)5 0 GST-NS5Bt®t 

HI 4 tt*»*-C»»**.*:G ST-NS5B t ©»*©*iie*:*^H^* * * 
Ali»«*i>e)1lfcSDS-l 0%PAGEK:«fc>9#8f£U Coomassie 

10 (C B B) -CSfc6Ufc«*«>«^H^*>*- 1 »±^W«*W« ; 2 

nttt»««!a*©a^» : ^SttDEAE SephacelfcaUfcft©** 

^Sttpoly (U) S«Aaioae*9^b«>»W«: V~ ^6tt^^*Q^ 
©#-a*ffl r NS 5 B t B fcMftN S 5 BtttfttrffiV^ 9 

20 ^llHWSilfcGST-NSSBt, wy2l»GST^-7^ 

Sr^-f" 0 ^cP(l|i 9 5 k D a c^'CtS^^b'CV^So 

H 6 ttUMPWW ^ l^rt5»*G ST-NSSBt.RdRPS 
tt^t/7 7-efc5 0 Att. Poly (A) Xttpoly (dA) ^T^^Yh^ 
cligo (U) 14X»oligb (dT) [„-»P]UMP 

BI42 5W3 7W»NA^-^^U CliGST-NS5Bt 
H7t«*4»SftttTW»»GST-NS 5B tCUMP»9ii^* 
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<RdRFW«W«««- ^ DBM.'M*V. EttZn * 

5 * (0 10, 25Rtf5O H M)tUMPR0ii*tWlH«*^-. 

E 9 ttWHWWUMNAtflV^ RNA^T ******* 

(A)tt*ftNSBB. <B)«GFP-NS5Bt, (C)«G 
FP-NS5B-m4. (D) BOFFWt. =- « 

!- HCV-JKlcDNAIi 3 0 10«*»fl"^i»W»* 3 - ,fl '" C * 

S:=.-Ki-St#«.6nXV^ (Honda. 1L, & toeko. U. Unoura, K. 
Kobarashi, and S.Murata.1, 1W. Arch Virol. 128:163-169). 
25 HCV-JKUDNA* 8 9 IT 5 /W»b**NS 6 B t = - 



6 



WO 99/43792 



PCT/JP98/04204 



*wmm<Dntemx~n. r d RPSMts^xiN s 5 b t hcv 

-JK1 c DN AONS 5 B tBHMMlfc Lt»fi UV^^ 
ig5PS«9. ffl|©HCV**©RdRP*: = -mNS5BtfflV\ 
<D*i*fcR*fc Lti£tt®*BiiN S 5 B t 9 ZWcdtrZ ZLklM* 5° 

*5^7 5y8ofttt. ns 5B©jBSS*cfc5Hcv^^^»jy6:criSS3S 

S 5 B t — h^5D'NAfc«rfflV^iaa*fi^»«&«r^K«gtftb*:i:#, R 

jBj»««:3y* $ *v n rr ^ 4#kp&£ * Hft v l*> l=w b % m 2 <z># y k 
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5 «W<D«»iLfflRdRP», 9. cfflim^KXtWWRI^tr 

ftT% HCV-JKlcDNAA*ONS5BkGST*«^ 

10 <f&BHi-5o 

«tW HCV-JKlcDNA»NS5B^^, S 

tR«*Ml5NS5Bt ^^fcV-TiVfe, WlNSJBiWSSB 

tk^So NS5BtiWWSh7^7x^ (SAT* G 

STifrfS) fc0^^fcOST-NS6Btk#U *»W*ife-C» 

15 »SJlfctt«ONS5Btjr^t r NS 5B tXBNS 5B t 

Jgm<D^t<. HCV-JKlcDNAfi, 3 0 1 O V 
KUtTiaO. RdRP^-WNS5BTi, ^C»59175 
20 (HD- «t^W5HCVy/AcDNA0»M> 

ttrttHR* (aa570-586 (^^2989-30051^*50) C*»««5 2 

1T5V» (ffi^J^1^2^^SNo._571-591 (2990-3010) ) #i5^ T ^ 

25 tf^^^T^I^******** (NSSBt) fc, GST*©** 
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S*ifcNS5Btft=.-KtaDNAtt, ^i-SAN tt»©HCV-JKlc 
DNAH, MB ^K:J:ft«IKXr4PCRifeftiffcJ:9»62:fc#-C**. 

glutei K»iw>N s 5 b^**£«^t 5 J *©*r* c* 

(N S 5 B t ) <D*ftfei\ »RdRR»*t^^^t, 

15 9-^J5 5 "C^So 

AtGSTODNAi«B6tfc!l, m%*9B^9 V-XtM***^ *>*^ 

E N K 1 ( Murakami, S. fe, 1994, J. Biol. Chen, 269:15118-15123; Yi, M. -K. 
fe. 1997, Virology 231:119-129] |CNS_5B tCDNA^A^iria 

25 ^ A(7)=3 ^^^^--Wffl^ (kination site) , h*Wf*>W& 

^ (multiple cloning sites : EcoR1, 

Sad, Kpnl, Xmal, Sail and BamHI)^^ KL"0 N <5 0 r«>pGEN 
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5 X* <£>J»te, «HW&4* W^^Glutathion Sepharose 4B # 7 A (7 T f^r*sT 

WK-MZ^ i % Triton X-100$Wy^«8»f<t*4fcK 021T\ PBS) , 

10 "C^5 0 

(1) NS"SB»nSrt"5fitifa.fl!f«>WK 

StJfaii!f±N tc^^ 7 ^ ^ K075?a^ h (Sigma Chemicals Co. Ltd. ) *P<D. 

C fciC J: 9, r^^^jgbfco kilfflf© I gGp|#«\ (Pharmacia 
LKB Co. LtcO<^*g^{-t£oT. Protein A :■ Sepharose* ^Sr^-CttRLfco 

(2) ^^L^^viyT^^y 

a-, 5% 2 -*;is#7h^?s-*)^%i^ s^mttn&U io% SDS-P 

AGEfMU W mM /D^, 25 mM Tris * / -A") 
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^Mn^n-^ (SchleicherWSchuell Co. Ltd. ) fc«ftttfc*f? S 
(Am ershrf:) <D*#K1*V^ ECL MM :ECL^^^^ 
NS5B. GST-NS5BtRt^rNS5Bt. 

£ (TT) fg^Sfl^Lfco 
JiaaSttHC ( Behrens, S. E. fe. EMBO J. 15:12-22, 1996; De 

Francesco, R. fe. Methods Enzymol. 275:58-67, 1996; Lam, J. 6>. J- 
Biol.Chem. 270:14430-14438.1995) KWm*>*&W&^ la-»Pl UMPX 

(10 Ml>l*. 20nil Tris-HCl < P H7.5) , 5nM MgCl„ lniM DTT, 
InAIEDTA. 20U RNase inhibitor (ft***) . 2*Ci [«-"P3 UTP(8 0 0 
Ci/Wl. An.ersha.Co. Ltd.). 10/xM UTP, lOjxgM poly (A) Rtfoligo 

(u) u^rrs^^r-'p-wo*. ^mh^kimns 5 B x 

Co Ltd.)K*U R^fcJhftfc. ^A^-*« 0.5MNa a HP0 4 ( P H7. 0) 

2) RdRP»»l^ oligo^H^oligoCdT)^^^^- 
axfflv >fc 0 RTSttOWJEfctt, PoWA) . oligo(dT)W[a-"P]dTT 

*?-*«14©»«fcri * Poly(dA) , oligo(U), [«-"-p]UTP«: 
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3) RNA«#ltRNA#y^-i? (RdRP) TyW 

RdRP gft|t £;fi4 0 nKDKJ&a* [20 mM Tris-HCl (pH 7.5) , 5 mM 
MgCl 2 , ImMDTT, lmM EDTA, 20U RNase 4 is t If* - (fPftfcfcaS) . 50/xg/mlT 
*?V^fv^D (Sigma Co. Ltd.), 5/zCi [a-»P]UTPTO0.5i©S 
9<Z>NTP*I (HPfc* ATP, CTP&Xf GTP) fc , 10/tg/ral RNA^^V-li 
Sr^v^-Cffofco fidR*-* K©»ftSr, l o #tMiz:W«iSbfco »KNS 5 

b t ^^sraanft, iso&ift^**, 3o t c-c2ra^v^^^-hbfc„ 

i/^a^— >3^f, §1<D2X'/Pf'ft'-Wy77" (300 mM 
NaCl.100 mM Tris-HCl (pH 7.5) . 1% SDS) Sr^X., 50 n gZ7°u *7~ £K 
(Boehringer Mannheim Co. Ltd.)"C3 O dWWIflsi-« 1 1 J: 9 . fiOC*Jt*fc. 
RNAl**7*/-^-^oo*^ (l:l)T?ifflU rn^ y —/uitJ&t-tt U 
8MSi-8%PAGE«Lfc 0 m**»«>«* yA-S:tt»U -Y^-^ 
y<7U—h ( I maging plate) L* N B AS 1000 Bioimage T**-?>fiF— 

(Fuji Co. Ltd) t?#f*f bfco 

EtilG S T - N S 5 B t Rl^N S 5 B t 

GSTi^M^^^^^^^fpGENKSli, pGENKl 
(Murakami, S. fe, 1994. J. Biol. Chen, 269:15118-15123; Yi, IL-K.fe.lW7. 
Virology 231:119-129) SrEcoR I XVBamH I^liU pGENKlEcoR 
I /BamH I *~£ffr&U BTF^/l^ P-=^*Wfc«r=>- Fi"^ 

S SFor (ga^J#*4) GAATTCGAGC TCCGGTACCC CCGGGGTCGA CGGATCC 
S SRev (E^J#-§"5) GGATCCGTCG ACCCCGGGGG TACCGGAGCT CGAATTC 

iia^ary a c 1 #&Tt-6 5<c-?r~-y e 

hy*EDTA*« CfilT. TE) fc**U ^-fc?^*-^ 
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(ligation high ; KT(J^#©«*K:ttV\ ^V-isaf* 

LfCo *<B«K «0^XLl-Blue^ii^<^^l-J: , 9^K^l-> ^7*5 Kp 

GENKS&ffr&Lfco 
y 7 7 P G E NK s li^pf =3f t-^ A©n yt yf«, hPi/fc* 

5 Vgg^^^R^^^^ p-cs^lM* h (EcoR I . Sac I x KpnK X 

ml, SalU BamHl) fc.3-KLt*J!l, JKD-bfcfcG S Tfea- Kt5D 
NAga^feSo -©^7^5 KpGENKS©MIRMlB*ia2K^ «3S©«5£ 

10 2. *H»fi©}gMEafc 

^^a^hU *«>«U 4 2*CiElTJftl^ tt^T*-LT«2#|*K>' 
df^~bU SOCjga&»^ 3 7*nM 5#|ffli8*flL 100/xg/mlT 

3. GST-NS 5B t©^S^^-pGENKS/NS 5B tOttft 
(1) NS5B©DNA©l8i 
N S 5 B &$*t5HW JKl©t^/ ^©"cDNA (Honda, M. h, 1993, 
Arch Virol. 128:163-169) Sr. 9 is** ***** AX^SaclRT/S 

ai i «HW«ft**rt-afiiT© ia©^9>f ^-Mv^tPClafe-c■!^^ 

GGGAGCTCCA TGTOGATGTCT TACACGTGGAC A (NS5B For) (gH?>]#^) 
GGGTCGACCC GGTTGGGGAGC AGGTAGATGCC (NS5B Rev) {WM%r^) 
;nb20©^-7- 2fct*Taq#y 7~ £ (TaKaRa Ex Taq ; ^J@5Stt 

(9 4«C. 1»: 5 8<C, 1#; 7 2t, 2#) ^b*5-3i<0«a«r3 0^ * 
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r©afe^J:9, i^)1.7k b ©N S 5 B© c DN Ai5$ P C Rttife Sixfc. 
*l/C, roPCR*ft*«^^n^^A«»*««^^ DNA/yF 

fc. -0D|i|JRbfccp.NA«:SacI»r5SalI«|!IJBW* (*IB5i) I^^U 

(2) pGENKS/NS5BOfifi 
NS5B^*SffltSW5 K**T**Ufc. pGENKSSrSaclR 

UtSallittlMsR^-CftkfflU p GENKS Sac I /Sal I ^ *-«rffe*U 
(1) 1»§fcNS5BcDNA Sac I /Sal I Br^s T4DNA!J^© 

(3) pGENKS/NS.5BtO«» 

C*«© 2 1 T ^ JlfcN S 5 B t li, _L15 (2) "C^bttfcpG 

ENKS/NS5.BHH!iU NS5BFor^ ■ ftt?©^^^"- (NS5BtRev) : 

GGGTCGACGC GGGGTCGGGCA CGAGACAGGCT (NS5BtR 6 v) (SB#I#^8) 
£/BV\ ±&tmkV>lJ&'?'PCRBU&$:ft*\ NS5BtcDNAMU 
IBia©]&ft"epGENKS/NS5Btft#fc. 
(3) ^Wftg»i5GST-NS 5B t©^i:MI! 

»«<Z>«**«»-CW** I & 1 '* SDS-10%PAGEta^BtU * 

®NS5Bai«iGSTtt#fefflV^) tdtfLft. ft#* ^^^««I4, 

^7yK7*-K» (Bradford method) .Xft^/iSfr^'^ (BSA) £ 
«i|lfc«Coo«8ie tfefefe (CBB) -cafcUfc. SfeK, 

fcfcttsimo* **«2Ri«ft3fi<o (?) ias*w>^<. 
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l) 3#H0<0TO$!l 

P GENKS/NS5BtW5 K^M* L , * fen***** 

(BL21pLysS)^l=n^^, 1 OmKmOO/x g/mlT^y B SFttfc 

LB «ttl lflWU 3 0\5-COD...^0.6*»6 0.7|CftS*T?««U 
£*Lfe©***l^ 0.4 ^y^tTA-fl-D^*^^ bt^y^F (IPTG) 

i:oi(»ftii«a-tu *m«fcft«b, yvssBWflsftja* (pbs)t?- 
iaa*bfc. *v^* ^^htiw^w h->u (dtt) ^ 

lo/oTriton X-100HrWPBS (KT, T' A) 3a.lK*»Ufc. 

2) a^fifeto* 

fc. ±1*1 (Si) fc-*uyh«r»«U ±*<Sl)fc*JtftfHKbfc. 
r*l-OM NaClft*St5^77-A3 2riK»»U WW**!** 
afcUfc-fc»**«> <S2), JJBOS.lk»-U ^?7T 
^AtNaCl«^0.33Mi:«U ±»3 (S3)*»fc- 

3) DEAE Sephacell£«fc-3l#§£ 

S 3^5,7T-AT?^bbrcDEAE-Sephacel^7^1-iiU a««© 

4) Wftyfe7rP-^ 4B *7^±5^l! 

^ 4B e-X (glutathione Sepharose 4B beads ; Pharmacia Biotech Co. 

/< 9 77-A, fcWClnA* DTT^W 5 OmM Tris-HCl ( P H 
8.0) -?fc£fc*frU »B^^T- [5 0nM Tris-HCl ( P H 8.0) , lOril^ 
Khdl DTTOT. l%Triton X-100] 4»1T?*W Ufc«* 5 0 0 mM N 
a C 1 5*W^y7T-4ri Tf»W Lfc ( 0 4AWy4) o 
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5) ^/-*y yt7jti- x2>9-k\z£Z>i{%m 

g(ili©NaC 1&S&1 5 OmMKH^Lfc^ 1 5 OmM NaC 
1 ^s^SSJH^ s/77 — "C^^-fb L/c^'-* y ls± 7 7V —X jJ^J* (Pharmacia 
Biotech Co. Ltd. ) Km® LfCo 1 5 OmM NaCl^tf LG^y 77" Tifc}$- 
Lfc^ *7^SrNaClfiI^10 0nM~lM©LG^s/77- [20mM 
Tris-HCl (pH 7.5) , ImM EDTA, 5mM DTT, 20% 0.5% Triton X- 

100] tMtlU Z:Mti,<DftmKftffiLti 0 
*8tttf££rlO% SDS-PAGE^fLfc^ GST-NS5Bttt5 

0 OmM— 9 O 0mM60J!2:V^NaClal^l^i£IIB^^tilLTV^^ o 

6) poly (U) ±7rV—^fr^M.\C£Zmm 

JLIE5) "ttf&-fctt& ! 6:te#>* LG^s/77-tN a C 1 1 5 OmMtl 

®5Lfc 0 JfcWT? % £<7>&ffi£rl 5 OmM N a C 1 L G/^ 5/ 7 7 ft 
L,fcpoly(U)-fe7T'= IW --^^ ^- t « (Pharmacia Biotech Co. Ltd. ) {^Ijgffl Lfc„ 

1 5 OmM NaCl^tfLG^iX^T"- T?«s^LfcSI, # ^ i» £r 2 0 0 mM~ 

1 MON a C 1 ^^f f5 L y 7 7 -T^ffi Lfc D 5) tfflWil 0% SD 
S-PAGE-t?r^tffUfcM^ GST-NS5Bt(l, NaCl»S5 0 0mM 
~7 O O mM<75$£tSICl^ai ^tbfdo £tf>pf#£r^fcx 1 5 OmM N a C 1 L 

(5 ) ^-Sfc^-SI r N S 5 B t 

Jbia (4) , 4) |£*5V%TM!L^ ^^^Wfl^oe^UfeGST- 

NS5BtS: h ny^yr-^aLTG s Tt<O^M[^fe5AX^n y-ty 
ir-^ifi^J (0 3 tf>Tl&£fl#) t?£JJ&rLfc. BP*>* GST-NS 5 B tfr&&Vtz 
y/i"??-3rl/\?—X (/M^yt77^4Bl^-X) hny^ 

((50 mM Tris-HCl (pH 7.5) , 150 mM NaCl, 2.5 nU CaCl 2> 1% 
Triton X-100)-C^^^bfco K n ^t*y (50U) (Pharmacia 

Biotech Co. Ltd.)£^pf5 Fnyt'y»<^77-^^t, 4 

<5 r i {ci 9 , Gsm!l7-a>^ GSTi:i^LfcNS5Bt^y 
&i»Hfc, U NS 5 B t «r-&^ri-S -hf£& 1 5 
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OmM N a C 1 *^tt5 LG/<y7 7*-l!:»LtSff U &bttft&&&* 
(6) »»iK>»*. 

04 {JL^V^T* AtiWSfSrSDS-1 0%PAGE|:J:t)^(m Coomassie 

&fe*fc (cbb) «tmd?0-e*)5„ i/- v i tt£*nj&ttffi% 

(lysate) ; I— >- 2 fctfg W ^Jl^iS^-Hfl ; l/-y3|4DEAE S 
ephacollCLii l^fc«<Z>fti««aftbffl« I Wy4ttWf*yt77P-^4B 
*9Ai>fcO*ffl}|![ ; V— ^5ttpoly (U) Sepharose;fr7J^k<£>}&!±tfi£ ; 

6 li h n y if^atw^-Sl^S r N S 5 B t Bli^^f)6o 
<DffiW®$£<nt&& : &. SNS 5 B^flsSrfflVNS^^^^V^a y^-fV^ Ctt 
#lG S TtfcffcSr^S J':/* s^>r ^^C«UT^fcjfe*©«^BlT?«> 

3. 

@4Al/^y5 J-^-T J; 9 9 5kDa©»GST-NS 5 B t * 
gtNS5Bt IgG&U^-GST I gG ?>M# M £ o T # Wj l^f$ £ 

(@4BMC©W-y5 0 i<7>9 5 kD a Kdta^i'SJf®^ 

jxf- gst — NS 5B \ 9 f*? SrHCVib SURJfe«H4JFflR A#ifefflfXtWi» 

fi^^^ttfcGST-N'S 5Bt, ^2{^>!*Ra^)GST^^i5 r O^-^^-o 
9 5 kDa©GST-NS 5B t^HCV 1 bMiUMf^StMI-i^ 

T-NS 5B t }±HCV^^^(-*^-f^^^^-Cfe2)^?^$^fc 0 i<D 
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n y-^W^KlSsvvt, fet-NS 5 Btl gGicJ;l9^^i^^$ttS?5 s , 0t- 
GST I gG{d{"±^.I^^ix^V^^l ^-iSt-^MOrNS 5 B t fyWV 

5 0tli>h. »J4GST-NS 5Bt«OUMPBl«9 3i^tfeta$tL, 

SM4tt^jfc< i:^ io, ooo flF£iut-T?&<5£i:as#a»5 0 Ma^tr^wf^-fife-^ 

NS5Btll jSt-a-^ «t 0 k^fSV^ UMPK >9 ii^SteSr^: Lfc. 

ft»«jic»»isnfe, r^*^* (csT-NS5Bt) Rxm-M&*^ 

(NS5Bt) ^y^lil5 0fflM Na C 1 $tLG-/<y77- 
10 LTMMLv -8 0lC«Lfc, 

(7) sKy* — tfjgttOtfeffi 

JtlE ( 6 ) -CfllfaSiU/tilfi* 9 0 %^±<7D<tiJlG ST-NS5Bt c£»K V * ~ t? 

P]UMPX»4[o-"P]dTMP«>J&!9 3&*.4r^ ^GST-NS5Bt (9 0 
15 ng) ^fflV^SyS&bfc. 0 6(^i- o H«K Att. poly (A) Xtt 

poly (dA) tf^^ ftU oligo (U) HXttoligo (dT) Sr^-f^— 

. CliGST-NSSBtCii, UMPT&.Y) &&tV>m& 

20 Eaea»fe, uMP^>?)i^-t*/aiS#tej-i#^-r5o 

T y-feW K^SltSPoly W^ttOUMPW &#-fi* oligo(U) -e— £: 

fflt^ltXk&ottK oligoWT)^^— &/Bv\fc4§£-J: 9 t>te3jW£i^ (#J 
2fg) (H6A). £fc x »ST-NS-5Bt|i N f£®tLfc-£#TT\ 

25 THt^ ^£&3>o;fc 0 (@6A)„ 

ifi1&<s 2WFlHJffilJRbfc^F^"C— J£t-ftofc (H16B) 0 
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1 HCV RNA/K!)^ 7—l£<DftiM 







(cpm) 








1800O 


13 19 ±230 


0. 0009 


i 




6000 


1485 ±82 


0. 003 


3.4 


DEAE i9iS 


5900 


1558 ±53 


0. 0003 


3. 6 




350 


12462±2281 


0. 44 


485 


Poly (U)#7^ 


90 


67740 ±1413 


9. 41 


10271 




280 


47280±3771 


2. 11 


2344 



* : Ca- S2 P] UMP<Z>SJCS^<0&!9&^ 



£1 £ sh/*\ N S 5 B t ^ >v?^ ^ — 5 h 9 7 a 9—* jgtt £rf*fcft 
io v^rtW (^2)„ B&M^3§m£*WtNS 5 B<z>ffitt£S3fea 

NSBBtft, 2 0 118/11^7^^X14 5 O u g/ml<DT 9 ^ J 
g/ml * *C»ft«rJ#An L;U#£-C^IM £*ufe*>ofc: 2 ) „ 
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^2 GST-NS5Bt \Z.$$\f £ R d R P ©te<7)£ t «> 





UMPIRE j2>#-(cpm) 






99448 ±2170 


100 


-Zf=7^^— [oligo(U)] 


1124±88 


1. 12 


-*rl/-?\s— h [poly (A)] 


2429 ±1142 


2. 43 




1521 ±299 


1.52 


Rifampicin (20 /z bAuD * 


25175 ±4628 


105 


Actinoraycin D (20 /z g/ml) * 


23894±5467 


100 


-Mg 2 * 


738 ±94 


0.74 


GST 


423 ±14 


0.42 




1241 ±242 


1.24 



tt*fc*fl 1 T"W*#$8GST — NS 5 B t <7>UMPlR»9ii^-lcS<5< Rd RP 
j£tt£rM'<;fc. gJSB, GST-NS5Bt (30~4 5ng) SrJBVrfc. MJSp 

TfTofe 0 |£*«ria7 2it*8lJ:^i-. 

g 2+ -T^-V % EttZn ,+ «lt (0, 10 % 252ltj«50|£M)SraEik**fc*&«)UMP 

1) UMP&9i2^£>S&P Httlt< „ •Pt'fefl-ifirCfcS (BI7A). 

2) UMPH^Il 3 0lCt?ftt>Sfc*tt-e*)5 (0 7B)„ 

3) UMPSx9i&2Mix 100 mM KCl^KC 1 jftSK £ 9 H^tK 
M g a V ^UUftfclJiaofiF ttiS 19 , Me ,+ ©Sil»£lEr± 2 . 5 ~ 5nM^)«Sffl-C- 

(B8D), 

4) Z n a+ ^Wte^2ffi^^»UMP^9 3Zi^tt^^^#b^'' % (® 
8E)„ 

IfiffifiH^W^^WSrW^fc^*. ^ ^t£^pgf£tt#i (0. 01% Sarkosyl 

XttSDS) tt, g«=«rf££Wfi*Lfcas. o.i% £Ttf>#->f ^iHtlH^SttflJ 
Triton X-100, Nonidet P-40, Tween 20 CHAPS) ft, J&ifJgffbfc 

l^£^#;&>o;fc (^3)„ 
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^3 JgttlJi*ti-5»BSJgtt»J«>»« 





0.01%** 


0. 1%** 


1%** 


Triton X-100 


90.8 


89.2 


61.8 


Nonidet P-40 


97.2 


98.7 


63. 1 


Tween 20 


104.5 


121.0 


118.9 


Tauro DOC 


81.2 


12.6 


12.6 


SDS 


4.6 


4. 1 


5.0 


Sarcosyl 


28.8 


7.5 


3.6 


CHAPS** 


83.2 


85.6 


100. 8 



*:M2|6Sf£ (jRBHSttft!^) (25755cpm) ^100%ft^ o 

** :&*£«& (v/v) 
5 ***:CHAP Sjft^i^rtb^tt. O. ImM, 1 mMS^ 1 O mMo 

(8) HCV RNASr^V^U— h2at^7>f itSRNA^T jy-fe^ 
JtlE (7) ©UMPlR03&*Si«fe^l4^<o^^u— 

/BUfca*, GST-NS 5B t^HCV RNA$rf>'7'^ V&Xtrf^J — 
tLt^LH5»«tfc. RISK* JtffiORNAsKU /7- ifT^-fe 

HCV© 3'UTR (rilli, ISHfflife^tLtW^tlSltt) &IH9A 
J: ? 3 •OW^tr^ibfco 5 B Bgtt. N S 5 B <DBglIlMD&>k 

poly(U)tt: poly(U)^ hV-/^ ; ^LT3*XfiHCV 
^^ARNA(7>3'5|cig{c:i3^5?i5«{^#^>fcBa?iJ-Cfc«5, 
15 {zim^^iiJ^^L-CV^-Sr i:^lg?^i^TV^-5 3 , X5:-g•WbTV^S 

(Kolykhalov, A. A. J Virol. 70:3363-3371,1996; Tanaka , T. J 
Virol. 70:3307-3312,1996) . ^frb HC V*-?*? J ARNA^ ^fcT 

httiJg^-g-EfcU RNA^7^t^[Cffl^fc (EI9A#R§) „ 
1) T^/^ 

(pGEM3zf(+)/NS5BBg, pGEM3zf (+)/poly (U) , Rlf pGEM3zf (+)/3* X) SrfSfgU 
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P GEM3zf (+) /NS5BBg}2, Zfy -Y ^— : 

GOGGATCCAG ATCTACGGGGC CACTTA (5BBgFor) (BB2?IJ#-^9) 
GCGAATTCAA GACAAAGGGAA TGGCCTAT (5BBgRev) (0E£lJ#-5§-lO) 
(ifrbte, ^fr-ef-U -£f£<Z>BaraH I&tfEcoR I MtSr^PTS) £rjav\ E 

coR iXXFBamH I»MtHCV J K- 1 cDN ASr^T L"CV^ 

pGEM3zf (+)/HCV JK-l«r^^^"^— h PCR«Lfc a 
pGEM3zf (+) /poly (U) {3\ ;** JJ ^ * Kr 
GCGAATTCGA AGACTTGCCTT TTTTTTTGTT TTTTTTTTTTT CTTTTTTTTTT 
TTTCTTTTTT TTCCTTTTTTT TTTTTTCT (polyUFor) (S^H^H) 
GCGGATCCGA AGACGCCACCA AAGAAGGAAAA GGGAAAAAAAA AAAACAAAGAA 
GAAAAAAAAA AAAAGGAAAAA AAAGA (polyURev) (E£IJ#^H2) 
(itbfafi, ^tiv^tl. -a-^^EcoR I , BamH I&tFBbs I gp{£3r^rr&) 5: 

7 --ijy^^- C p CR ^p- = :y^ftU HCV<7>poly(U)X M^j/f^ 

^<Z)DNA»f^-SfpGEM3zf<+) (Promega Co. Ltd.) E 

coRI and BamH I-^^^-l-#Ai~5-^^J;«3^bf=:„ 

pGEM3zf (+)/3'X«. l*a<0^-y l^d-^-K : 

GCGAATTCGA AGACTTGGTGG CTCCATCTTAG CCCTAGTCACG GCTAGCTGTGA 
AAGGTCCGTG AGCCGCATGAC TGCAG (3' X For) (gB?U^-5§-13) 
GCGGATCCCT TAAGACATGAT CTGCAGAGAGG CCAGTATCAGC ACTCTCTGCAG 
TCATGCGGCT CAC (3* X Rev) (E^IJ#-^14) 

(Zfobte. ^tfo^fr. -g^^EcoRI, BbsU AflII&t*BamH I £: 
7=-!J y^LTPCR^ n--y^tftU- 3' X (Kolykhalov, A. A. fe, 
1996, J Virol. 70:3363-3371 ; Tanaka, T. b, 1996, J Virol. 70:3307-3312) 
^^Wy^^^Y^^t. EcoR I&T^BamH I WSL^i^iT^ DN AlTrtfS: 
pGEM3zf(+) (Promega Co. Ltd.) EcoR I and BamH I -<-9 &~\ZM7^V& ~ 

^L^t&^&Taq sequencing kits t DN A sequencer (374A, Applied 
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Biosysteras Co. Ltd. ) Xffl&l %VtkH& b fc D 
2) ry/w h<Dftf& 

KpGEM3zf (+)/5BBg % pGEM3zf(-0/poly(UK RXf 
pGEM3zf (+)/3'XSr. BamH I XftEcoR I \z£ OftHbU ffl.mtLtz 0 — & 
idi<Z>i*®&M 1 LAG^Bglll-CmfbU, h 

xi — ;V R N A <D ffr& V ^ fr 0 

SP6 RNA)K!J^7-^ (Promega Co. Ltd.)£JBV\ Mf©»*I^^T 

bfCo R N A£j$M0%: -7 J ~}\>— jft/W* (1:1) "CttttJ U Sephadex 

G-50# 7 A (Pharmacia Biotech Co. , Ltd. ) £rii bXi&fcftCD;?* ? Wsh^ K£:|& 
*bfc!£, = — /V-tfcl&Kttbfc,, RNA03^«r^3feS^J:i2Ji , J^U 
RNase|&^&@zM--r 1/ig/f 1 KPtf U - 2 O'Cetf^bfco 

r n A-9-^/^(DA'Kti. mo p s aa4^^xia»*3a4# yr^y^T? 

##0<J2* 3) 05iB^^b"C, RNA#c#j£RNAsK!J ^9—" ^ (R d R 
P) Ts't>f* ! fTofc. RNA£fi£%fi, ^^-J -tfK&yl^ 7=/—A' 

PAGE-e^-Bt, ttftbfco fc*5, ^RNA^i^-YXj±|S|9 A-»Cl3«<©a 9*T?*> 
*|S1©GST-NS 5 B t II^SRNA^Ii, 4tt©<;#5{^ K^fe 

X%&Wb LX&mt U UTPXttCTP^jl^SSi bT/fii^^im, 
^flji^tttfeffl^fca^fc. HCV RNA^=iyhn-;l/RNA f3\ 
:7V— \>HLW74-v—h bTf^ffibfc (09) „ HCV3'UTR03'X^ 
l^RNA^ffili, ftH(DRNAl-ifct{?bT-^^< (g) 9 , ^lW4i, 
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3t%ttM) . HCV 3'UTR<£>poly(U) J* h l's^li^ftB 
V — h&t*77-f-^— t LtffflL^^ofc (®9 % l^— ^2) o ^ixf>©^ 
RNA^y^w hRTJ^?^ ^— £ LT*i]J8£*-l5-£, 2fcjU\ UMP 
St^i^^r^-fe^tf^^nfctplCs GST-NS 5 B t^^-^;Wh7^ 
7 7 — i^TSte ft V ^ r t L T V ^ 5 „ 

£Lk (7) RTf (8) j&>£>, ^^^fl&S^®^^l-J:>3^$ttfcijflm 
X.IGST-NS5B tRTm&xMNS 5B t <75V vTft*) . R d R P M^i§<Z> 

<g) ^^r-rsffi^ft^r^^v^^Tfoa^ t^^5 o ft^ % ^©gst 

-NS 5 B t j&WJS 5Bt|±, * — ^fish^l/*?^—* ^iSttl^SFftV^ 
f£gfeff!ll GST-NS 5B t&tfNS 5B t <Dm&bT 5 y ®Sa#l£tf>M£& 

^ ftr 5: y Bfcge^Jt^tt saeaff *f^fife U 3EJW*r d r p js^s^-rn* 

NS 5B tCf^iLTH, &b^3RdRP|igT'i!i5&l-<fc#£*VCV^ 
HCV NS 5B<^>GDD^e^— ^(r*5l-t5g^3EI|fls: (NS5Bt-ml) „ 
YRHRAR[^lt-5^M (NS5Bt-m2) &t*C G YR R C R t£*5tf 5 
(NS5Bt-m3) ^rtV>Lfc „ 

GDD©VDD (ia^lJ#^-l2iU«2{J:*5^-5T$y^-^ 
317-317 (HCV®^^*5^5T ^ySfe#^-2736-2738 x JWT^)) l^iS®^ Y 
RHRARCDA AAA AA (500-505 (2919-2924) ){C«fc5ta&, RVCGYRR 
C RWAAAAAA (274-280 (2693-2699) ) |C J: 3{g&g!>&#-Cfc3 0 

£ <D|g&^ 3 — Ki"5DNAIi w S£&^^3S/B ^KS:lt $ H/t zf? 
-Y -7— > NSSBFor&t/NSSBtRev&JBV^;*-— y y^f^? X^^i/a l/\Z. J: £ 
PCR^*»«l3Bjfe^J:9BaKbfc (Yi. M.-K. 1997, Virology. 
231:119-129) „ 

NS 5 B^C^i^^c^^Jt^fl^^ (NS5B-m4) li, NS5BFor <b 
WTCDga?'J<^NS5Bm4Revt Sz^J-*— £ UX, P C R \Z X Y) 
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GCGGATCCTC ACCGGTTGGGG AGCAGGTAGAT GCCTACCCCGG AGAAGGTAGGA 
GTAGGCACCA CAT (NS5Bm4Rev) (K^J§-^-15) 

^(PNSSBnrfRevte, ^<Z>BamHI^5{it$:W LT*5 t> , 3* *7 S 7<< t LTfflV ^c„ 
NS 5B-m4tli, 7 5y®^f5 7 9 #1*5 8 2 j£*3l*5 L&T/Vi^V vf 

5 ftt>Pt;L^&£*i/rv^ (El 1#R8) o 



^4 G S T-NS 5 B t ^M»R d RPStt 





&9&^(cpm) 




GST-NS5Bt (20 ng) 


22085 


100 


GST-NS5Bt-ml (20 ng) 
(40 ng) 


359 
248 


1.5 
1.1 


GST-NS5Bt-m2 (20 ng) 
(40 ng) 


70 
172 


0.3 
0.7 


GST-NS5Bt-m3 (20 ng) 
(40 ng) 


124 
113 


0.5 
0.5 



10 XffiMJ&mfc&&frblB\to.l'frG S T-NS 5 B t o^^flc^ <D ? 

NS5Bt-ml|iRdRP»i<*^ofc (*4 0I) 0 £<Z>j|fe£fcJ\ 
GST-NS5BtXHNS5Bt^y^li, RNA^jgttlCGDD^f- 

NS5Bt-m2RWS5Bt-m3k £:< R d R PEHSeSttf £i\ 
15 ^ife^J 1 -C^jfcG S T-NS 5 B t t*#TT?* -tOR d RPJSttftRa* 

b3fcj&»oft: &4) „ £LLa>£>, #^fcRdRPWGST-NS5Bt* 

gst-ns 5 b t <7?«^?Lili2feiNn)5&rt-co^^Bii-s^ 

NS 5B<^C7feSg(7)2 17^S®W % ^S6#J«(d*5lt5NS 5 &<D 
20 ^fc{fcfc2fc»3?^«&^lM^J& (SfdSXJg^»^HLE3NBJ!& > ROTepG 

^ffp^^JNHflacOS 13NBIS) {CliS— IJ##J& (transient) 38^T?tfeg+ 
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&ttJ£r^U:-r5fc£>iC: % fftfe^fc * ? (green fluorescent protein, 
GFP) ^©NSSB, NS5BtWNS5B-m4i©S^V^ 
Ki-S^m^^^^ KWISSLfco ^ii^7^? h\ GFP^Sr^- 
Kt-S^"9^5 KT?i*?Ltt4*iHliaaHLES:^!H^ftU, «!&L;fc*>v**<*>llilJ& 

( 1 ) GFPi <Z>jSt-^^ >v*^ (D^%mtfo1mf&V:<D$&^l(Dt')b(D7'7*^ K<£># 

pSG 5UTPL (Lin, Y. 1997, J. Biol. Chem. 272:7132-7139; 

Murakami, S. fe> x 1994, J. Biol. Chem. 269: 15118-15123) fabffl^lstlo " 

l"<# (green fluorescent protein ; GFP) <Z>cDN AF± % phGFP 

— S6 5T (Clontech Co. Ltd. ) ^T^Zf V— f t L x UT^Zf^^^r—^km^ 

TPCRtMLfc, 

AAGATATCGC GGCCGCATGGT GAGCAAGGGCG AG (GFPNotFor) (gE#l§-§-16) 
AAGGATCCGA ATTCTTGTACA GCTCGTCCAT (GFPEcoRev) (E#I#-£M7) 
^iX^fi, ^th^tl, EcoRV, Notl RX* EcoRI SfP^^r#L-CV^5„ 

j£ EcoRV Jfct^amHI ^{£&Wi~£DNA^&EcoRV % BamH I tfelL, 

pSG5UTPLtf>EcoRI ^SrKlenow^ 7 ^ ^ Lfcfg, B 

Tfc 5 1 o^li^M^^ ^-PNKF LAG L?c 0 

*8tRBf!telc:|II&LfcM&&#LFLAG-tag (fijCfiK) ) — zf&3\i:=>~- 
K-r5gaa ? !lSrpFLAGHis/'p5 3 (R. Roeder^f,A^)^b, &lTl^tPC 
Rj5fe«r^VNT^c 0 r^DNAlflilr, Wlifi©^^-: 
ATGCGGCCGCCACCATGGACTACAAAGACGAT (NKFLAGFor) (gB#l#^18) 
CGGGATCCTCAGTCTGAGTCAGGCCCTTCT (p53Rev) (gE#|#^-19) 

BanHI gp&£r£-r5) £r/8V\ PCRti^ pG F P Notl and BamHI P 
— I'JfAU pNKFLAG/p 5 3^#fc. 

^XU'pNKFLAG ±SB?>r*£ < , EcoR I ^t/BainH I 
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rtlb<0^"7^^ KpNKFLAG^pGFPOEcoR I RXJBaiaH I 
^fet^o-C, NS5BODNASrjfAU GFP-NS 5BM^7^^ K (p 
GFP/NS 5B) XI4FLAG-1^-NS 5 B <Z>363£L:r7 * ^ K 
(PNKFLAG/NS5B) £r4$^ bfc 0 N S 5 B t 2fct*N S5B-m4^-K 

(2) vmMmmmx'^^ 

Ihlxl O^HLE^JBaSr^^-r hU Quadriperm<D^[ 

^t^^-'f KJ#^l>^/> (microscope slide culture well) (Heraeus Co. Ltd.) 
fcK#/-fcS>§ZH* GFP-NS5B 38^7^5 K ( P GFP/NS5B) Xfct 
FLAG-gliSfc-NS 5 B©»7^? K (pNKFLAG/NS5B) 1?h7^7x^ 

i&L- 8 0*C"T»fiH£Lfco G F PHSt-a-^ ^At ttPBSts 0. 0005% Evans 
BlueTtt^feLT&WLfCo F L AG-^Hgfe^^^^^i U-CV^^fi, 
PBS<p, 0.5%BSA-e7 i P?^L > 0. 5%B S AttPBST*ti{R (1 : 
.3 3 0) Lfeia-F L AG M2^-e-«Lfc 0 

^Yfc^iit^lJ-^r I gG % h T t^V- FITC (Amershara *±) 

Evans BlueT-*fit^fei~S £ h »9 fTofc 0 

N I BASlW I B7j;ls*-&ffittBX- 5 0&yt?mm 
(OlympusftO-C&^U t*^ v^/KTjJ ^T^^V (Pictrography 3000 x Fuji 
Co. Ltd.) \Zj:^XU$tfcLtc 0 Ptttl&G F P-Sfe-^^V-^^^HLEim/iart-C 
^m^/H*. ln-NS 5B IgG&tffci^GFP- I gG (Clontech Co. , 

if&^&Ell OiClTjH-,, (A) lliSNS5B, (B) ttGFP-NS5 
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Bt, (C) |iGFP-NS 5 B-m4, (D) liGFP^W^Sc 

5ii#W (lUl OA) o GFP-NS5Bt^^7«il:i 
(E110B) o glOWt, GF P-NS 5 Bt<D&dt&<D&Pl<Di'#''}-M3:* 

©IMISrftS GFP-NS5B-m4 til^Sfi — SB. jNBUS 

io fC(-t>%*b*bfc (Elioc) o ^^*«ftii<Di#?Li!)^iaDfl&cos i»3i 

JiHe pG2ffiJI&X-b3&ibtbtltc 0 &>±<D&%:t&* N S 5 B <DCMi& 2 1 ^COT 

$ / ^^3n s 5 b ^ y/^ <DMfaTX-<Dm&4kiz.M.mte&Wl&%zfr U JEI_h 
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SEQUNCE LISTINGS 

<no> 9>r • y y — ■ k • 

ELI LILLY AND COMPANY 
5 <120> K KC^fff^^^^^^RNA&^^y^^-^tt^Wi-Smift:^ 

<130> 660950 
<150> JP 10/047015 
<151> 1998-2-27 
10 <160> 19 

<210> 1 
<211> 1733 
<212> DNA 

<213> Hepatitis C virus JK-1 (NS5B) 
15 <400> 1 

teg atg tct tac acg tgg aca ggc gec eta ate aca cca tgc gee gcg 48 
Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu lie Thr Pro Cys Ala Ala 

1 5 10 _ 15 

gag gag age aag ctg ccc ate aat ccg ttg age aac tct ttg ctg cgt 96 
20 Glu Glu Ser Lys Leu Pro He Asn Pro Leu Ser Asn Ser Leu Leu Arg 

20 25 30 

cac cac aac atg gtc tac gee aca aca tct cgc age gca ggc eta egg 144 
His His Asn Met Val Tyr Ala Thr Thr Ser Arg Ser Ala Gly Leu Arg 
35 40 45 

25 cag aaa aag gtc acc ttt gac aga ctg cag gtc ccg gac gac cat tac 192 

Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Pro Asp Asp His Tyr 
50 55 60 
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egg gac gtg etc aag gag atg aag gcg aag gcg tec aca gtt aag get 240 
Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val Lys Ala 
65 70 75 80 

aaa ctt eta tct gta gaa gaa gec tgc aag ctg acg ccc cca cac teg 288 
5 Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro His Ser 

85 90 95 

gee aga tec aaa ttt ggc tat ggg gcg aag gac gtc egg aac eta tec 336 
Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser 
100 105 110 

10 age aag gee gtt aac cac ate cac tec gtg tgg aag gac ttg ctg gaa 384 

Ser Lys Ala Val Asn His He His Ser Val Trp Lys Asp Leu Leu Glu 

115 120 125 

gac act gaa aca cca att gac act acc ate atg gca aaa aat gag gtc 432 
Asp Thr Glu Thr Pro He Asp Thr Thr He Met Ala Lys Asn Glu Val 
15 130 135 140 

ttc tgt gtt caa cca gag aaa gga ggc cgc aag cca gec cgc ctt ate 480 
Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu lie 
145 150 155 160 

gta ttc cca gaa ctt ggg gtt cgt gtg tgc gag aaa atg gec ctt tac 528 
20 Val Phe Pro Glu Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tyr 

165 170 175 

gac gtg gtc tec act ctt cct cag gee gtg atg ggc tec tea tac gga 
Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser Tyr Gly 
180 185 190 

25 ttc cag tac tct cct ggg cag egg gtc gag ttc ctg gtg aat gec tgg 

Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn Ala Trp 
195 200 205 



576 
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aaa teg aag aaa aac cct atg ggc ttc gca tat tgc acc cgc tgt ttt 672 
Lys Ser Lys Lys Asn Pro Met Gly Phe Ala Tyr Cys Thr Arg Cys Phe 

210 215 220 

gac tea acg gtc act gag agt gat ate cgt gtt gag gag tea att tac 720 
5 Asp Ser Thr Val Thr Glu Ser Asp He Arg Val Glu Glu Ser He Tyr 

225 230 235 240 

caa tgt tgt gac ttg gee ccc gag gec aga cag gtc ata agg teg etc 768 
Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Val He Arg Ser Leu 
245 250 255 

10 acg gag egg ctt tat ate ggg ggc ccc ctg act aat tea aaa ggg cag 816 

Thr Glu Arg Leu Tyr lie Gly Gly Pro Leu Thr Asn Ser Lys Gly Gin 

260 265 270 

aac tgc ggt tat cgc egg tgc cgc gec age ggt gtg ctg acg act aac 864 
Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Asn 
15 275 280 285 

tgc ggt aat acc etc aca tgt tac ttg aag gec tct gca gec tgt cga 912 
Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ser Ala Ala Cys Arg 

290 295 - 300 

get gca aag etc cag gac tgc acg atg etc gtg tgc gga gac gac ctt 960 
20 Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp Asp Leu 

305 310 315 320 

gtc gtt ate tgt gaa age gcg gga acc cag gag gac gcg gcg age eta 1008 
Val Val lie Cys Glu Ser Ala Gly Thr Gin Glu Asp Ala Ala Ser Leu 
325 330 335 

25 cga gtc ttc acg gag get atg act agg tac tct gee ccc ccc ggg gac 1056 

Arg Val Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp 
340 335 350 
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ccg ccc caa cca gaa tac gac ttg gag tta ata aca tea tgc tec tec 1104 
Pro Pro Gin Pro Glu Tyr Asp Leu Glu Leu lie Thr Ser Cys Ser Ser 

355 360 365 

aac gtg teg gtc gcg cac gac gca tct ggc aag egg gtg tac tac etc 1152 
5 Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu 

370 375 380 

act cgc gac ccc acc acc ccc etc gcg agg gca gcg tgg gaa aca gca 1200 
Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala 
385 390 395 400 

10 aga cac act cca: gta aac tec tgg eta ggc aac ate ate atg tac gcg 1248 

Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn He He Met Tyr Ala 

405 410 415 

ccc acc ctg tgg gca agg atg att ctg atg acc cac ttc ttc tec ate 1296 
Pro Thr Leu Trp Ala Arg Met He Leu Met Thr His Phe Phe Ser He 
15 420 425 430 

ctt eta get cag gag caa ctt gaa aaa gee ctg ggt tgt cag ate tac 1344 
Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Gly Cys Gin He Tyr 

435 440 - 445 

ggg gee act tac ttc att gaa cca ctt gac eta cct cag ate att cag 1392 
20 Gly Ala Thr Tyr Phe He Glu Pro Leu Asp Leu Pro Gin He He Gin 

450 455 460 

cga etc cac ggt ctt age gca ttt tea etc cac agt tac tct cca ggt 1440 
Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser Pro Gly 
465 470 475 480 

25 gaa ate aat agg gtg get tea tgc etc agg aaa ctt ggg gta cca ccc 

Glu lie Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro 
485 490 495 
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ttg cga gtc tgg aga cat egg gec aga agt gtc cgc get aag eta ctg 1536 
Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu 

500 505 510 

tec cag ggg ggg agg gec gec act tgt ggc aag tac etc ttc aac tgg 1584 
Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp 

515 520 525 

gca gtg agg acc aag ctt aaa etc act cca att ccg get gcg tec cag 1632 
Ala Val Arg Thr Lys Leu Lys Leu Thr Pro He Pro Ala Ala Ser Gin 

530 535 540 

ttg gac tta tec ggc tgg ttc gtt get ggt tac age ggg gga gac ata 1680 
Leu Asp Leu Ser Gly Trp Phe Val Ala Gly Tyr Ser Gly Gly Asp He 
545 550 555 560 

tat cac age ctg tct cgt gec cga ccc cgc tgg ttc atg tgg tgc eta 1728 
Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp Cys Leu 

565 570 , 575 

etc eta ctt tct gta ggg gta ggc ate tac ctg etc ccc aac egg 1773 
Leu Leu Leu Ser Val Gly Val Gly He Tyr Leu Leu Pro Asn Arg 

580 585 ~~ 590 

<210> 2 
<211> 591 
<212> PRT 

<213> Hepatitis C virus JK-1 (NS5B) 
<400> 2 

Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu, lie Thr Pro Cys Ala Ala 

1 5 10 15 

Glu Glu Ser Lys Leu Pro lie Asn Pro Leu Ser Asn Ser Leu Leu Arg 
20 25 30 
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His His Asn Met Val Tyr Ala Thr Thr Ser Arg Ser Ala Gly Leu Arg 

35 40 45 

Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Pro Asp Asp His Tyr 
50 55 60 

5 Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val Lys Ala 

65 70 75 80 

Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro His Ser 

85 90 95 

Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn Leu Ser 
10 100 105 110 

Ser Lys Ala Val Asn His He His Ser Val Trp Lys Asp Leu Leu Glu 

115 120 125 

Asp Thr Glu Thr Pro He Asp Thr Thr He Met Ala Lys Asn Glu Val 
130 135 140 

15 Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg Leu He 

145 150 155 160 

Val Phe Pro Glu Leu Gly Val Arg Val Cys Glu Lys Met Ala Leu Tyr 

165 170 - 175 

Asp Val Val Ser Thr Leu Pro Gin Ala Val Jlet Gly Ser Ser Tyr Gly 
20 180 185 190 

Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn Ala Trp 

195 200 205 

Lys Ser Lys Lys Asn Pro Met Gly Phe Ala Tyr Cys Thr Arg Cys Phe 
210 215 220 

25 Asp Ser Thr Val Thr Glu Ser Asp He Arg Val Glu Glu Ser lie Tyr 

225 230 235 240 

Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Val He Arg Ser Leu 
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245 250 255 

Thr Glu Arg Leu Tyr lie Gly Gly Pro Leu Thr Asn Ser Lys Gly Gin 

260 265 270 

Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr Thr Asn 
5 275 280 285 

Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ser Ala Ala Cys Arg 

290 295 300 

Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp Asp Leu 
305 310 315 320 

10 Val Val He Cys Glu Ser Ala Gly Thr Gin Glu Asp Ala Ala Ser Leu 

325 330 335 

Arg Val Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp 

340 335 350 

Pro Pro Gin Pro Glu Tyr Asp Leu Glu Leu He Thr Ser Cys Ser Ser 
15 355 360 365 

Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr Tyr Leu 

370 375 380 

Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala 
385 390 395 400 

20 Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn He He Met Tyr Ala 

405 410 415 

Pro Thr Leu Trp Ala Arg Met He Leu Met Thr His Phe Phe Ser He 

420 425 430 

Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Gly Cys Gin lie Tyr 
25 435 440 445 

Gly Ala Thr Tyr Phe He Glu Pro Leu Asp Leu Pro Gin He He Gin 
450 455 460 
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Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser Pro Gly 
465 470 475 480 

Glu lie Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val Pro Pro 

485 490 495 

Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Lys Leu Leu 

500 505 510 

Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe Asn Trp 

515 520 525 

Ala Val Arg Thr Lys Leu Lys Leu Thr Pro He Pro Ala Ala Ser Gin 

530 535 540 

Leu Asp Leu Ser Gly Trp Phe Val Ala Gly Tyr Ser Gly Gly Asp He 
545 550 555 560 

Tyr His Ser Lou Ser Arg Ala Arg Pro Arg Trp Phe Met Trp Cys Leu 

565 570 575 

Leu Leu Leu Ser Val Gly Val Gly He Tyr Leu Leu Pro Asn Arg 
580 585 590 

<210> 3 
<211> 111 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

teg gat ctg gtt ccg cgt gga teg tgc acg aat tta cgt cgt gca tct 48 
Ser Asp Leu Val Pro Arg Gly Ser Cys Thr Asn Leu Arg Arg Ala Ser 

1 5 10 15 

gtt ctg aat teg age tec ggt acc ccc ggg gtc gac gga tec caa ttc 96 
Val Leu Asn Ser Ser Ser Gly Thr Pro Gly Val Asp Gly Ser Gin Phe 
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20 25 30 



111 



ate gtg act gac tga 
He Val Thr Asp . . . 
35 

<210> 4 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

gaattcgagc tccggtaccc ceggggtega eggatec 37 
<210> 5 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ggatcegteg accccggggg taceggaget cgaattc 37 
<210> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gggagctcca tgtcgatgtc ttacacgtgg aca 33 
<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<400> 7 

gggtcgaccc ggttggggag caggtagatg cc 32 
<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<400> 8 • ... 

gggtcgacgc ggggtcgggc acgagacagg ct 32 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gcggatccag atctacgggg ccactta 27 
<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

gcgaattcaa gacaaaggga atggcctat 29 
<210> 11 
<211> 82 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gcgaattcga agacttccct ttttttttgt tttttttttt ttcttttttt ttttttcttt 60 
tttttccttt tttttttttt ct 82 
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60 
80 



<210> 12 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

gcggatccga agacgccacc aaagaaggaa aagggaaaaa aaaaaaacaa agaagaaaaa 
aaaaaaaagg aaaaaaaaga 
<210> 13 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

gcgaattcga agacttggtg gctccatctt agccctagtc acggctagct gtgaaaggtc 
cgtgagccgc atgactgcag 
<210> 14 
<211> 67 
<212> DNA 

<213> Artificial Sequence - 
<400> 15 

gcggatccct taagacatga tctgcagaga ggccagtatc agcactctct gcagtcatgc 60 
ggctcac 
<210> 15 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

gcggatcctc accggttggg gagcaggtag atgcctaccc cggagaaggt aggagtaggc 



60 
80 



67 



60 
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accacat ^7 
<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<4O0> 16 

aagatatcgc ggccgcatgg tgagcaaggg cgag 34 
<210> 17 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

aaggatccga attcttgtac agctcgtcca t 31 
<210> 18 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

atgcggccgc caccatggac tacaaagacg at 32 
<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<4Q0> 19 

cgggatcctc agtctgagtc aggcccttct 30 
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